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Abstract 
 
Examples of seasonal-to-interannual rainfall variability in Africa demonstrate how the society is under serious threat due to 
increasing natural disasters linked to climate variability and change. Recognition of the different elements of the climate system that 
greatly influence future seasonal climate has grown considerably in the last century through diagnostic, statistical, empirical and 
modelling studies that have continued to add to our knowledge and understanding of climate predictability at seasonal-to-interannual 
timescales.  Recent concerted global efforts to improve climate predictions and the organization of Regional Climate Outlook Fora in 
different regions of the world are described.  Technological advances that have improved strategies in the dissemination of climate 
information and prediction products to various user sectors and stakeholders are described with a few examples. 
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1.  Introduction 
 
Climate variability may occur due to external forces such as changes in the sun's energy output that raises the earth surface 
temperature generating changes in atmospheric winds and ocean currents, which are the main distributors of energy and driving force 
of the global climate system (Figure 1). Climate variability may also be generated by interactions among the different components of 
the global climate systems: the atmosphere, oceans, biosphere, ice cover and land surface. The natural variability in weather and 
climate on timescales of days, months and years, can produce extreme events such as floods, droughts, severe storms, heatwaves and 
hailstorms, among others. 
 
 
        Figure 1. Components of the Global Climate System (Source: IPCC [1]) 
 
The high frequency of occurrences and magnitudes of extreme climate events have contributed significantly to problems negating 
developmental efforts and various social-economic activities in several parts of the world. For example, in several parts of the globe 
we are experiencing memorable frequency and magnitudes of extreme climate events such as droughts that have led to lack of food 
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and water resulting in hydroelectric power rationing, famine, loss of life and many other miseries. This worsening situation is of 
greatest concern particularly on the African continent which is the worst hit.  
 
In October and November 2006, the Greater Horn of Africa (GHA) countries, Ethiopia, Somalia and Kenya, experienced 
devastating floods that forced International aid agencies to launch massive relief operations to help more than 1.8 million people 
affected by heavy floods in this subregion. The increasingly heavy rainfall with floods continued into January 2007 over Southern 
African countries and intensified on the arrival of severe tropical cyclone Flavio in February 2007 making more than 86 300 
homeless and leaving 40 people dead in the subregion. While Madagascar has a history of devastating cyclone encounters, the 2007 
tropical cyclone season was recorded as one of the worst in living memory with flooding from six of the cyclones ravaging the island 
and leaving over 150 people dead in the central and northern parts of the island while the southern part was under chronic drought. 
The combined effects of the disasters left nearly half a million people in need of humanitarian assistance by the end of March 2007.  
 
In 2007, the March-April-May (MAM) seasonal rainfall over the southern part of GHA countries was generally above normal 
while the northern half of the GHA countries received less than 100 mm resulting in serious rainfall deficits. However, the rainfall 
intensified over the northern sector after June 2007 with the July-August-September (JAS) 2007 early onset of strong south-westerly 
monsoon resulting in heavy rainfall with severe floods that marooned several countries in west Africa, as well as central African 
countries and parts of GHA countries, attracting widespread media coverage (Figure 2). The United Nations agencies estimated that 
1.5 million people were affected by the JAS 2007 floods that hit the African countries from east to west destroying hundreds of 
thousands of homes and infrastructure, and leaving over 250 people dead. In the Sahel the rainfall anomalies of above 200 mm 
exacerbated flooding in many areas from Niger to Senegal with the 2007 rainy season being the second wettest since 1968 [2]. 
October 2007 was marked by a delayed onset of the seasonal rainfall over most parts of the equatorial sector with the rainfall activity 
confined to central and western parts of Africa. The November 2007 rainfall was suppressed over most parts of the north and south 
with above average over the equatorial sector. However, these were not the end of extreme seasonal rainfall events as the records 
showed continued devastation in 2008 and 2009. 
  
 
 
 
Figure 2. September 2007 floods in Rwanda (Source: BBC [3]) 
 
In Madagascar the landfall of devastating tropical cyclone Fame in late January 2008 claimed 12 lives. According to the 
Integrated Regional Information Network (IRIN), the 2008 tropical cyclone season in the south-western Indian Ocean recorded the 
highest number of cyclones linked to the La Niña phenomenon [4]. The tropical cyclone Jokwe that hit the northern coast of 
Mozambique on 8 March 2008 was the twelfth in the season according to the Mozambique National Meteorological Institute where 
on the average nine cyclones are recorded in each season. The wake of destruction continued in MAM 2008 over several parts of the 
GHA with flash floods displacing hundreds of families in Kenya, and leaving thousands of livestock dead in western Somaliland. 
The July and August 2008 heavy rains with floods over west Africa countries displaced thousands, leaving a total of more than 52 
dead in Mali, Togo, Niger and Burkina Faso [5]. In the October-November-December (OND) 2008 rainy season, parts of the GHA 
experienced flash floods that displaced thousands before moving southward for continued devastation. 
 
In March 2009 the heavy seasonal rains caused several smaller rivers to flood, cutting off access, destroying schools and 
displacing hundreds of thousands of people in Namibia, Zambia and Angola leaving 92 dead in Namibia alone. The water level in the 
upper Zambezi River continued to climb past its highest levels ever, destroying crops and road networks and leading to the outbreak 
of waterborne diseases – malaria and cholera.  
 
In 2009 several parts of GHA countries experienced suppressed rainfall in the MAM rainfall season due to the evolution of El 
Niño in March/April 2009. The northern sector of GHA countries had beneficial rains from the onset of JAS seasonal rainfall. 
However, the situation worsened in the southern sector of GHA countries with Kenya being the worst hit by the severe drought in 
August 2009. Businesses in the capital, Nairobi, experienced power rationing from 6 a.m. to 6 p.m. for three days in a week as a 
result of the drought. The same country, among others in the GHA, is expected to cope with heavy rains and severe floods to hit the 
subregion in the OND rainfall season associated with the El Niño peak in November/December 2009. 
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The foregoing is a brief manifestation of prevailing seasonal-to-interannual rainfall variability in Africa demonstrating how the 
society is under serious threat due to increasing natural disasters linked to climate variability and change. The entire society in the 
whole world is under the same threat. 
 
According to IRIN, the Indonesian one-day rain intensity was very extreme in early February 2008, exceeding the rainfall of more 
than one month with floods leaving 11 people dead [4]. The most devastating tropical cyclone to hit Asia since 1991 was Cyclone 
Nargis, which developed in the North Indian Ocean and hit Myanmar in early May 2008 killing nearly 78 000 people and destroying 
thousands of homes. It was recorded as one of the worst natural disasters on record for Myanmar. During the June to August 2008 
monsoon, torrential rains over southern Asia killed more than 1 000 people mainly in India, Nepal and Bangladesh. In October 2008, 
southern Yemen experienced one of the worst floods caused by a tropical storm that displaced 20 000 people and left 90 dead. In 
addition to buildings, roads and farms, about 7 000 beehives were reportedly destroyed, a grave loss in light of the fact that Yemen 
honey is among the most expensive in the world as reported by Associated Press. 
 
The 2008 Atlantic hurricane season left widespread destruction in the Caribbean, Central America and the United States. For the 
first time on record, six consecutive tropical cyclones (Dolly, Edouard, Fay, Gustav, Hanna and Ike) made landfall on the United 
States. The hurricanes Hanna, Ike and Gustav caused the worst casualties in the Caribbean, leaving 500 dead in Haiti.  
 
In the second week of August 2009 the typhoon Morakot swept Taiwan killing about 500 people and leaving 7 000 homeless 
before it finally landed in China causing landslides that toppled buildings and buried an unknown number of people. 
 
The prevailing low levels of preparedness as well as the inadequate capacity for rapid and effective response to these extreme 
climate events have caused serious socio-economic disruptions and loss of life and property, negating development in several 
countries in the world. The governments and other stakeholders are challenged to recognize and facilitate efforts to reduce the risks 
and realize the benefits associated with current and future climate variability by integrating climate prediction and information 
services into decision-making.  
 
As we deliberate on this crucial subject, we know that many countries are experiencing in varied manner the impacts of the 
currently evolving El Niño and at the same time they have had to prepare for the worst yet to come in November/December 2009 at 
the peak of the El Niño. The El Niño Alert and El Niño Special Bulletin were launched in June 2009 by the African Centre of 
Meteorological Application for Development (ACMAD) to assist governments and other stakeholders to put in place strategies to 
mitigate the anticipated adverse impacts of this devastating phenomenon.  
 
2.  Predictability of seasonal-to-interannual climate variability 
 
Accurate seasonal climate prediction and early warning depend on availability of reliable diagnostic tools providing indicators 
with long lead times before impending events. However, the recognition of which elements of the climate systems that greatly 
influence future seasonal climate has grown considerably in the last century through diagnostic, statistical, empirical and modelling 
studies that have continued to add to our knowledge and understanding of climate predictability at seasonal-to-interannual timescales.  
 
In many parts of the world, rainfall is one of the weather and climate parameters that is highly variable in both time and space, 
resulting in either floods or droughts. Given the serious socio-economic impacts of these periodic floods and droughts on the fragile 
agriculturally based communities of the world, it is desirable to improve our understanding of the intricate and complex climate 
systems associated with rainfall anomalies over several regions of the globe.  
 
The space–time variability of rainfall is controlled by a number of global-, regional- and local-scale climate systems that include 
the intensity of the inter-tropical convergence zone (ITCZ); the intensities of semi-permanent anticyclones; the frequency of the 
tropical cyclones, hurricanes and typhoons; wave disturbances and squall lines; monsoon winds; extra-tropical weather systems; jet 
streams; sea-surface temperature (SST) anomalies; the El Niño–Southern Oscillation (ENSO); the Quasi-Biennial Oscillation (QBO); 
the Semi-Annual Oscillation (SAO); the Madden-Julian Oscillation (MJO); anomalies in middle and upper level parameters (winds, 
temperature and geopotentials); and intra-seasonal waves, among others. The existence of high mountains, large water bodies, arid 
and semi-arid lands and deserts and their locations often results in modification of the climate of the region. The research on 
interlinkages between these climate systems and rainfall variability at seasonal-to-interannual timescales have been considered to be 
of crucial importance. The current diagnostic tools for seasonal climate prediction and early warning include determining the 
linkages between the seasonal climate and elements of the climate systems. The recent development and application of new skilful 
diagnostic climate prediction tools for seasonal climate prediction and early warning have to some extent improved the climate-
related socio-economic activities, and have realized benefits in some parts of the globe. 
 
The increasingly devastating high frequency of extreme climate events has motivated many scientists to carry out investigational 
research on the climate systems and their impacts on agriculture and food security, water resources and health. The investigations 
include mainly the climate fluctuations on seasonal-to-interannual timescales. The monitoring and prediction of the El Niño–
Southern Oscillation as one of the most important coupled ocean–atmosphere phenomena causing global climate variability on 
seasonal-to-interannual timescales has gained special momentum over the years due to its profound impacts on regional rainfall 
anomalies over several parts of the globe. The Tropical Ocean and Global Atmosphere (TOGA) programme’s crowning achievement 
led to the establishment of Tropical Atmosphere Ocean (TAO) as a major international effort that has contributed to improved 
detection, understanding and prediction of El Niño and La Niña. Recent studies have confirmed that the rainfall patterns of many 
parts of the globe respond in a varied manner to different phases of the El Niño cycle forcing. 
 
Several studies have demonstrated the potential of the tropical global ocean basins’ SSTs in the long-range and seasonal climate 
forecasting in many parts of the globe. Researchers have demonstrated that the ability to predict short-term climate variation depends 
on adequate knowledge of SSTs, sea level changes and heat content and flux in the upper oceans. Studies show that the MJO with a 
period of 30–60 days is the most prominent among other intra-seasonal waves and is characterized by an eastward progression of 
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large regions of both enhanced and suppressed tropical rainfall, observed mainly over the Indian and Pacific Oceans. Apart from 
MJO there is another intra-seasonal wave with a period of 20–30 days associated with the occurrence of wet and dry spells during the 
rainy season in eastern Africa [6][7].  
 
The ocean basins’ warm SST anomalies are the major sources of heat energy and moisture which drive the atmosphere and the 
entire climate system of the globe. The dynamical response of the atmosphere depends upon the ability of the anomaly to produce a 
deep heat source associated with enhanced moisture convergence and deep convective activity with massive latent heat release. 
Studies by Fink et al. [8] showed that the changes in latent heat release over the west African monsoon region have great impact on 
the large-scale tropical circulation. The early study by Palmer and Sun [9] showed that enhanced latent heat release in the central 
equatorial Pacific Ocean excites atmospheric Kelvin waves that can propagate across the Atlantic and Africa without complete 
dissipation, raising equatorial upper-troposphere temperature and geopotentials generating anomalous westerlies associated with 
widespread rainfall over Africa. A climate diagnostic study by Njau [10] developed climate predictors, the thermal index (TI), 
geopotential index (GI) and energy index (EI) from the middle and upper troposphere parameters, the temperature and geopotentials. 
The study concluded that the temperature is the most important parameter in a moist troposphere as it controls the geopotentials and 
determines the wind field/circulations, cloud development, amount of latent heat release and the entire atmospheric stability that 
generates spatial and temporal rainfall anomalies over the entire globe. 
 
The differential heating of the land and the ocean, enhanced by other dynamical and physical features has been considered as the 
main driving force of the monsoon circulation. According to Das [11] large-scale oceanic circulations are driven by atmospheric 
winds and by an exchange of heat with the atmosphere. However, improved rainfall prediction for a given season requires accurate 
assessments of both leading interannual and inter-decadal modes, as well as accurate projections of their combined impacts on 
monsoon systems [12]. This study noted that the large-scale circulation features are fairly sensitive to changes in the global monsoon 
circulation on both the interannual and inter-decadal timescales. Monsoon is also known to be controlled by circulation features 
within the whole depth of the atmosphere, especially tropospheric and lower stratospheric circulations and accounts for a large 
fraction of the variance of the global motion field. The World Climate Programme (WCP) research on integrated observation and 
modelling of Asian monsoon variability and ocean–land–atmosphere interaction 2008–2009 aimed at improving physical 
parameterization schemes in numerical models, developing and enhancing data assimilation of ocean–atmosphere–land systems and 
providing better understanding of the monsoon predictability on seasonal-to-interannual timescales.  
 
Studies show the tropical cyclones form under high SSTs in very specific oceanic locations and are highly seasonal. Their 
frequency has direct and indirect influences on rainfall. The formation of Atlantic hurricanes has been linked to the SST values 
higher than 26ºC as a necessary requirement, but an insufficient condition for hurricane cyclogenesis. Additionally, the 
intensification of hurricanes involves a combination of favourable atmospheric conditions, such as trough interactions and small 
vertical shear [13]. The studies show Atlantic cyclone activity is significantly reduced during El Niño years as explained by the 
eastward shift of positive SST anomalies associated with deep convectional rainfall over the equatorial eastern Pacific. The European 
Centre for Medium-Range Weather Forecasts (ECMWF) model, System 3, displays the strongest skill in predicting the interannual 
variability of tropical storm frequency over the western North Pacific for the forecasts starting from January to April, and the South 
Pacific for forecasts starting from July to September while the model has generally no skill in predicting the interannual variability 
over the other ocean basins [14]. 
 
The dynamical models are extensively used in seasonal forecasting. The dynamical models or global circulation models (GCMs) 
have their limitations and individual models each have regions where they do better or worse than the other models [15]. The GCMs 
are the main tools used in the projection of future climate. However, the GCMs have limited applicability for use to decision-makers 
working on regional or local scales. There is a growing recognition of the need for climate information and prediction products at 
finer scales. This demand has led to an increased momentum in the GCMs downscaling in the provision of regional and local climate 
information and prediction products at various timescales for decision support systems at regional and local levels. However, the 
present major challenge to scientists lies in translating observations into better model formulations of atmospheric processes.  
 
3.  Recent concerted global efforts to improve climate predictions  
 
Looking back over the past decade of Regional Climate Outlook Forums (RCOFs), it might be worthwhile to examine the 
achievements and perhaps the challenges of the World Meteorological Organization (WMO)/Climate Information and Prediction 
Services (CLIPS) through the tremendous support of the World Climate Research Programme (WCRP)/Climate Variability and 
Predictability programme (CLIVAR). 
 
In order to address this point, it is necessary to review some of recent global initiatives, research, projects and programmes that 
have contributed to improved climate predictability. The continued efforts of WCRP have emerged significantly in the two major 
objectives: to determine the predictability of climate and to determine the effect of human activities on climate. This is reflected on 
the commendable outcomes of the WCRP component, the CLIVAR efforts. The CLIVAR mission is to observe, simulate and predict 
the Earth’s climate system with a focus on ocean–atmosphere interactions in order to better understand climate variability, 
predictability and change for the benefit of society and the environment in which we live.  
 
The CLIVAR programme has emphasized four major themes of ENSO and other modes of tropical variability – monsoons, 
decadal variability, the thermohaline circulation and anthropogenic climate change. These elements have provided the focus for 
exploring the development of a road map for research on climate variability and change on a variety of timescales, and on how the 
interactions between the oceans and the atmosphere influence these. The other core WCRP projects that have played significant 
complementary roles in climate predictability include the Global Energy and Water Cycle Experiment (GEWEX), Stratospheric 
Processes and their Role in Climate (SPARC) and the Climate and Cryosphere (CliC) project.  
 
The CLIVAR Variability of the African Climate System (VACS) fourth meeting, held on 13–15 July 2006, developed a strategy 
to help bridge the gap between the science community and end-users. The meeting agreed on the priority of a series of workshops to 
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“train the trainers” to a high standard in the use of the Climate Predictability Tool (CPT) in order to act as trainers for their regions. 
The fundamental role of VACS is to improve our understanding of the nature and causes of African climate variability and its 
linkages with global climate [16]. 
 
At this juncture, it is important to underscore the important role played by GEWEX activities in advancing knowledge and 
understanding of global climate system variability and feedbacks, model simulations and predictions. The Coordinated Enhanced 
Observing Period (CEOP) monsoon system studies, a GEWEX-CLIVAR cooperative activity, has contributed significantly to the 
predictions of Asian-Australian Monsoon, North American Monsoon, South American Monsoon and West African Monsoon. Within 
the framework of the Global Land–Atmosphere Coupling Experiment (GLACE), Koster et al. [17] found from an ensemble of 12 
climate models a surprisingly large spread of sensitivities in predicted rainfall to prescribed soil moisture, implying that basic 
processes involved in the coupling between land and atmosphere are not well represented in our models [18]. They also identified the 
West African Monsoon region as one particularly strong land–atmosphere hotspot.  
 
The regional initiatives of global monsoon studies on analysis, predictability, teleconnections and impacts have significantly 
improved seasonal forecasting over several parts of the globe. The African Monsoon Multidisciplinary Analysis (AMMA) project 
was a major international project aimed at improving the understanding and prediction of West African Monsoon and its socio-
economic impact within the region. One focus of AMMA was to investigate land–atmosphere interactions, including the integration 
of knowledge of land and atmospheric processes to gain broader understanding of the coupled system. The AMMA measurement 
campaign conducted in the summer of 2006 in collaboration with ACMAD provided important in situ observations in this data-
sparse part of Africa. Coupled with sophisticated models and a new generation of satellite products, these data have generated new 
insight into processes that control feedbacks. Further analyses of the AMMA data are expected to provide additional knowledge and 
understanding of physical and dynamical processes for improved climate predictions for better services to communities over this 
region where the vulnerability of the population to extreme climate events is on the increase.  
 
As a part of seasonal prediction capability assessment, the Task Force on Seasonal Prediction, in collaboration with the core 
programmes of the WCRP (CLIVAR, CliC, SPARC and GEWEX) and the World Climate Programme (WCP), organized the First 
WCRP Seasonal Prediction Workshop, which was held on 4–6 June 2007 in Barcelona, Spain. The workshop addressed two main 
questions: 
 
(a)       What factors are limiting our ability to improve seasonal predictions for societal benefit? 
(b)       What factors are limiting our ability to use seasonal predictions for societal benefit? 
 
The workshop also developed recommendations spanning both the physical and application sciences on how to overcome these 
limiting factors. The participants developed a road map for improving skills and setting priorities on development and application of 
dynamical models for seasonal prediction recognizing that this process necessarily requires robust interactions among the physical 
science and application communities and a delicate balance between scientific feasibility and application requirements.  
  
In collaboration with partners, ACMAD organized on 26–30 May 2008 in Niamey, Niger, the AMMA/ENSEMBLES workshop: 
Seasonal Forecasting in West Africa, its Applications and Anticipating Future Climate Change. The workshop addressed the 
potential for decadal forecasting, model downscaling, the latest advances in seasonal climate forecasting, validation of models used 
in seasonal forecasting, future climate scenarios, policy relevant assessments of climate variability and climate change and research 
for improved delivery of products and services. The workshop recommendations called for enhanced prediction capacities geared 
towards decadal prediction timescales and climate change scenarios.  
 
ACMAD, in collaboration with partners, conducts capacity-building and training workshops on climate model downscaling to 
support African countries to build local capacities on the generation of climate change scenarios, to enable the countries to undertake 
better local assessments of the impacts and vulnerability of the communities and to develop appropriate mitigation strategies and 
adaptation policies. In collaboration with the United Kingdom Met Office Hadley Centre, ACMAD conducts capacity-building and 
training on the Providing REgional Climates for Impacts Studies (PRECIS) model for eastern and west Africa countries. The 
PRECIS model of the United Kingdom Met Office which relies on the Hadley Centre GCMs is the most widely used downscaled 
model in Africa and more importantly it represents smaller islands, lakes and mountains, and simulates and reproduces changes in the 
frequency of extreme events much better.  
 
In collaboration with its national partners, ACMAD is currently coordinating the development of THe Observing system Research 
and Predictability EXperiment (THORPEX) Africa, a contribution to a twenty-first century forecasting process in Africa. This ten-
year international global atmospheric research and development programme was established in May 2003 by the Fourteenth World 
Meteorological Congress (Resolution 12) under the auspices of the WMO Commission for Atmospheric Sciences (CAS) through its 
Science Steering Committee for the World Weather Research Programme (WWRP), and joint CAS/JSC Working Group on 
Numerical Experimentation. Motivated by interests of the user community with growing and changing needs, THORPEX is an 
international programme to accelerate improvements in the accuracy of 1-day to 2-week high-impact weather forecasts.  
 
4.  Regional climate seasonal forecasts 
 
The recent advances in technology and climate science research have led to the development and applications of new methods and 
tools for climate monitoring and forecasting that have to some extent yielded socio-economic benefits and improved community 
livelihoods in several parts of the globe. Most of the tools for seasonal climate forecasting focus on teleconnections between rainfall 
and the evolution of predictable climate systems such as ENSO, monsoon characteristics, ocean basin SSTs and derived indices, 
among others. The provision of accurate seasonal climate prediction and early warning requires the availability of reliable predictors 
with sufficient lead time.  
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The Regional Climate Outlook Forums, organized at regional and subregional levels, have played a significant role in various 
socio-economic activities including climate disaster risk management and development of mitigation strategies at the regional, 
national and local levels. These forums advocated enactment of the Indian Parliament Disaster Management Bill 2005, and support 
other sectoral strategies such as the reduction of poverty, famine and environmental degradation. This support relates to regional 
initiatives on climate impacts, vulnerability and adaptation to climate variability and change for sustainable development, and to the 
implementation of United Nations Framework Convention on Climate Change (UNFCCC), the United Nations Convention to 
Combat Desertification (UNCCD) and the Convention on Biological Diversity (CBD), among others.  
 
The main objective of the RCOFs is to provide seasonal climate consensus forecasts before each major rainy season as early 
warning information for reducing climate risks and for supporting sustainable development efforts in the subregion. It is also a 
platform for knowledge-sharing by bringing together climate scientists, policymakers, media and the wide range of the user 
community to participate in the formulation of seasonal climate consensus forecasts and to develop potential impacts of the forecasts 
on various socio-economic sectors. The forum reviews lessons/experiences gained from the use of the regional climate consensus 
forecast provided at the previous RCOF. It is the most effective mechanism to discuss the potential impacts of the subregion’s 
climate consensus forecast and to formulate mitigation strategies for various socio-economic sectors and the community. 
 
In WMO Regional Association I (Africa), the RCOFs organized by ACMAD, in collaboration with National Meteorological and 
Hydrological Services (NMHSs) and partners, include the Prévisions Saisonnières en Afrique de l’Ouest (PRESAO) for 18 countries 
(16 west African countries, Chad and Cameroon); the Prévisions Saisonnières en Afrique de Centrale (PRESAC) for 8 central Africa 
countries (Equatorial Guinea, Sao Tome and Principe, Cameroon, Central African Republic, Congo, Democratic Republic of Congo, 
Gabon and Angola) and the Prévision Saisonnières en Afrique du Nord (PRESANOR) for six North African countries. The Greater 
Horn of Africa Climate Outlook Forum (GHACOF) was organized by the Intergovernmental Authority on Development (IGAD) 
Climate Prediction and Applications Centre (ICPAC), and the Southern Africa Regional Climate Outlook Forum (SARCOF) for 
southern Africa countries is conducted by the Drought Monitoring Centre (DMC) at Gaborone, Botswana. The climate outlook 
forums have remained an important platform for continued interaction among scientists, providers of climate information, the user 
community and the media. Climate Outlook Forums in other regions of the globe include: 
 
(a)       FOCRAII: Forum on Regional Climate Monitoring, Assessment and Prediction for Regional Association II (Asia); 
(b)       SSACOF: Southeast of South America COF; 
(c)       WCSACOF: Western Coast of South America COF; 
(d)       CCOF: Caribbean COF; 
(e)       FCCA: Foro Regional del Clima de América Central; 
(f)       PICOF: Pacific Islands COF; 
(g)       SEECOF: SouthEastern Europe COF. 
 
The consensus forecast is currently one of the most important decision-making tools in the planning and development of 
mitigation and adaptation strategies to cope with extreme climate events such as floods and droughts linked to climate variability and 
change. Enhanced adaptation strategies will result in higher economic benefits in agricultural production and food security, water and 
energy resources management and accelerated regional economic growth. The provision of climate information and early warnings to 
the society, particularly rural communities, is becoming increasingly crucial for poverty reduction and improved livelihoods and 
disaster risk reduction, and as a prerequisite for sustainable development in many countries in the world. Effective disaster risk 
management depends on timely prediction and early warning/awareness, preparedness and mitigation strategies. The awareness has 
been created through capacity-building, education and access to climate information for enhanced effectiveness in the use and 
applications of the climate information and prediction products [19]. 
 
In Regional Association I, the RCOF is often preceded by a pre-forum regional training workshop to train participants on 
statistical methods and software applications; forecast verification; model downscaling; use of Global Producing Centres 
(GPCs)/Institutions products; methods used in the determination of rainfall onset dates; and development and applications of climate 
diagnostic and prediction tools for seasonal climate forecasting, including generation of decadal and climate change 
projections/scenarios using the PRECIS model. One of the tasks of the participants during the training is the development of national 
seasonal forecasts using the demonstrated climate prediction tools to contribute to the consensus process (Figure 3) that generates the 
regional consensus forecast. The RCOFs have not only improved the quality of seasonal climate forecasts, but have also contributed 
tremendously to participants’ expert interpretation of seasonal forecasts. 
 
To ensure improved quality of the seasonal climate consensus forecasts, ACMAD, jointly with the International Research Institute 
for Climate and Society (IRI), ICPAC (Nairobi), DMC (Gaborone), and under the support of the National Oceanic and Atmospheric 
Administration (NOAA), conducted from 7 January to 5 September 2008, a verification on regional seasonal climate consensus 
forecasts issued by GHACOF, SARCOF and PRESAO covering the 10-year period since inception in 1998. The objective was to 
provide a basis for the development of a programme for seasonal forecasting in Africa to enable the strengthening and refining the 
next phase of the Africa climate outlook forum process. 
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  Figure 3. The Consensus Process applied to generate seasonal climate Consensus Forecast 
 
Taking into account the recent advances in seasonal-to-interannual prediction research, the PRESAO second generation (SG) was 
formulated in the May 2008 pre-forum to improve the seasonal climate consensus forecasts. The existing scientific support of the 
PRESAO process by ECMWF, Meteo-France, IRI, NOAA and the United Kingdom Met Office also contributed to the development 
of PRESAO-SG. The PRESAO community will be accessing the GCMs seasonal forecasts through ACMAD facilities for both 
networking and pre-processing (for example, degribbing in operational mode), and for model downscaling and for tailoring forecasts. 
To ensure successful implementation of the PRESAO-SG process (Figure 4) on behalf of the European Seasonal-to-Inter-annual 
Prediction (EURO-SIP) partners, a follow-up committee involving the Met Office, Meteo-France and ACMAD – PRESAO Working 
Group 2 – will be dedicated to developing new products. The objective is to converge on an adapted forecast for each country by 
using operational GPC products and the possibility of using predictors other than SSTs. 
 
Following the WMO thirteenth World Meteorological Congress concept of Regional Climate Centres (RCCs) and the successful 
surveys in Asia and Europe to determine requirements for and capacity to host RCCs, and the launching of a questionnaire to identify 
the need for and commitment to establishment of RCCs, various institutions indicated their interest. At the fifteenth World 
Meteorological Congress, WMO Members approved the establishment of nine Global Producing Centres (GPCs). The strong 
collaboration of GPCs and RCCs as Centres of Excellence will assist NMHSs in a given region to deliver better climate services and 
products including regional long-range forecasts, and strengthen their capacities to meet national climate information needs. 
 
5.  Dissemination of climate prediction and information for decision-making  
 
Technological advances have improved strategies in the dissemination of climate information and prediction products to various user 
sectors and stakeholders, for example, the following Websites: 
 
(a)       The World Agrometeorological Information Service (WAMIS), which is a dedicated Web server that has been assisting 
countries and organizations like ACMAD in the dissemination of climate products where users can quickly and easily 
download and evaluate various bulletins, and provide suggestions for improvement to meet their specific needs;  
 
(b)       The RAdio and InterNET technology (RANET) system (Figure 5) for mainstreaming agro-hydrometeorological, climate 
and environmental information into rural systems, established in 1999 by ACMAD with the NOAA Office of Global 
Programs, the Cooperative Institute for Mesoscale Meteorological Studies (CIMMS) and other development partner 
support, and recognized as good practice with success stories from NMHSs that use the system;  
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Figure 4. Schematic representation of the new framework for PRESAO-SG 
 
 
 
 
Figure 5. Mainstreaming climate information to the Rural Community by RANET System 
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(c)       The Flemish Institute for Technological Research (VITO) in collaboration with the European Organisation for the 
Exploitation of Meteorological Satellites (EUMETSAT) and partners like ACMAD under the Group on Earth Observations 
GEONETCast for and by Developing Countries (DEVCOCAST) project disseminating environmental data and 
information through EUMETCAST. 
 
6.  Conclusions 
 
Accurate monitoring and prediction with sufficient early warning of impending extreme climate events can be used to improve 
planning and management of climate-sensitive activities and reduce the associated socio-economic catastrophes that are prevalent in 
the subregions and countries of the world. There are also potential socio-economic benefits to be derived from efficient integration of 
climate prediction products and information services into decision-making for improved livelihoods, safety of life and property and 
enhanced ability of nations to manage climate related risks by developing policies focusing on planning and management of the 
dwindling limited natural resources in the world. The emerging demonstration of good practices in the application of early warning 
systems and the integration of seasonal forecasts into decision-making should be encouraged at regional, national and local levels. It 
is imperative, therefore, that appropriate mechanisms be established to raise local awareness and promote better understanding of 
climate information and prediction products for effective use and applications for improved livelihoods, and that will assist societies 
to manage the climate disaster risks and develop resilience to climate variability and change. However, the increasing ability to 
predict seasonal climate for varying timescales of interannual to multidecadal, the identification of unknown climate-related risks and 
the development of effective mitigation strategies demand the strengthening of national, regional and international research and 
service delivery activities in climate prediction and information services and related applications in various climate dependent 
sectors.  
 
There is an urgent need for decentralization of meteorological services to bring climate information services closer to the rural 
communities. A good example is where we have meteorological services representation at the District Development Committees in 
some countries in Africa. This initiative will support rural community programmes in coping with extreme climate events such as 
droughts and improve applications of seasonal forecasts and early warnings for enhanced food security and safety of vulnerable 
communities. The current main challenge is to develop a framework to facilitate efforts to reduce the risks and to realize benefits by 
the integration of climate prediction and information services into decision-making.  
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